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(54) COMPOSITION FOR REMOVING ACTIVE 
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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
capable of removing active oxygen free radicals causing 
injurious actions such as cytotoxicity and preventing 
and reducing various disorders such as oxidative stress 
or aging by combining an active oxygen free radical 
scavenger with a specific component. 



(71) Applicant: CHUGAI PHARMACEUT CO LTD 

(72) Inventor: OKUBO KAZUYOSHI 

YOSHIKI YUMIKO 



SOLUTION: This composition comprises (A) an active 
oxygen free radical scavenger (e.g. preferably catechins 
or a tannin-polypheno!) and (B) one or more substances 
selected from uronic acids (e.g. D-glucuronic acid), 
uronides (e.g. polyuronide-polysaccharides), 

mucopolysaccharides (e.g. hyaluronic acid) and amino 
acid-peptides (e.g. an oligopeptide comprising about 2 
to several amino acids). 
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1 

H»»> £iS«n3 1 fflifcte 2 «£Ck©^«£# 

Sfctt2«£U:©4li«TNfc*, 1 ltf2«©*aj& 

4&. 10 

7 \?m&&tti$->m&t>m\znz> ia 
3d7^*;i/^*^iffij£«». 20 

[«*Jg7] iStttt*55?*;U^*'<>y^-i:. V 30 

^*>3S, ^>-> • #'j7i;-m 7>h->7= 
•>n>HMK. 7nt^HI, An#!»|g*3J;OC7 5yg? 50 
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• ^ K«*6a«n« iai&t42aH±«D*itg 

[8**5112] JStttt*? 5>#;P*;fr 
«*fctt2««U:©4Mt?*S, W*3R 1 1 (rfS«©« 

>S. 77*;^ K«*±^iR=>«^51«ft* 1 
iifea 2 «£U:©4Mn?*s» ffi&Ji; l 3 HEtte* 

1 5] Stttt*93?*;WX*'<>S?*-i. 

[^16] etttt*5s?*;^*^>s?*-*»* 
a^fc«2«w±©%STa&*, w*jj i 5 icts^oa 

KttftsttibN. 

[1**9118] SH£ftft?3?;ft;i*;b^>5>**-«t;& 
r*>m, ■ #'J7i/-m 7>h->7- 

iJfcil2iW©ftlTab5, W*ig 1 7 lCte«05S 

[11*119] Stttt3)t53?*;^*^>s?*-i. 

• ^7"? HSd^ians iatfctt2att±©M* 

[ffi*92 0] »tttt*53?#Jk**^>5>1r-J&»;& 
T-*>S, ^>^>-#>j7i/-m 7>h->7- 

«£fctt2«£U:©*KTr**, M*jg i 9 iris«©j& 

ft. 
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3 

[it*B|2 4] m^m^^tDixti^>^^-^ 10 

a^fc«2@^±©^KT*-5, «I#J82 3KfE«©?§ 
[«jfcJg2 6] fgtt^*9^;P7.*^>> 5 V-*i* 20 

asfc«2ajw±©«5K-T?&«»» m#y%2 5\ztzme>n 
m^m2 7] mmkmyi?jj)vy,t>^> ; ?*-£, 

• ^y^Hs*^a«n-5 i«sfc«2«^±©^K$ 

•^*>s. • #'j7iy-;n, T>h->7- 30 

isfc}i2tw±o«5fTS5, 7 izmmvm 
[tf*«2 9] mvmmyvJDiT.ti'o-j^-t. 

• h*a*^M«n-s i a*fc«2aKA±o^K<& 

75^^^ h*^*3i;^-9-#r:>^f,il«n-S 1 40 

ti&(j2i£t±©«T*5, n&m 2 9 ine«<o?H 

• i??- &»r*n* i m^rzit 2 mvA±.<D«fam* 

«3s;fc:tt2«eU:©4MtTr*.&. 3 1 (Ct2®©» 50 
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[81**3 3] Stttt*55?*;U^*^>5?^-t. 

• pm* sa«n* 1 ista 2 aK±©fei$ 
ft. 

>*. 77^< t«jsi*j:tfu-#->«^5a«n* 1 

«£fcf2 21l£U:©«»rc&«. ffi&S 3 3 
g«Jf73)*. 

[0 0 0 1] 

(active oxygen radical) Icfcf 
[0 0 0 2] 

"T*. HKKtt, (-CV) . fcF 

n+->5v J 7j;P (HO-) . j&BMbfcX (H, o.) . — 
USti CO,) 04tS$l/T»ffifi$t^W 
*. -toffifc, bKn^+i'7i7AJV (HOO 
•) . om^s^s?*^ (loo-) , t;P3^->^ 

(LOO &2fcl£v»*#-CflH£HMS£5M.& 

[0 0 0 3] gtttt*7S?*;^6tt. fifcftisffiix 

fc. &^T?fctKD*->5i?M (HO-) teftfc^Jfc 

*;pTT**^i*«W6^K*nTV»* (r^Mft* (19 
8 8 ) M e b i o . , _5 , 22-26). S&ft-m (U 
V) KL«t*fiO»»T?©|«i^(e*K*V»Tt>, hKn*-> 
=7Vti)V (HO-) *^i-5-©BI#**ffl|gStlTViS. 
©«»:*> &3fe#©&*l&&aEJ£S : ©&* 

fthttisn, #tF35tffJB (T. Oda£ 
(1989) Science, 2 4 4 , 9 7 4-9 7 
6) „ 

[0 0 0 4] fr£ofc4zttrT?<Z>1gVmmy5?7J)l'\Z&& 
Htl^L, X— /X— **-!M K • rXA^-f (SO 
D) ^^7— £;fe£©B9tlCT. SfeTxn;pf>K 

cowrta, *i*fi«it*6ii2:<fWiffltSft. 
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[0005] mtk&my'JtiM-s.. £.&^m%ew 

^S^ifco&DJnaL&Dt-SCiia. S«ft*#|<h 
[0 0 0 6] «jfi. 

[0 0 0 7] #i;ta. ift&4>©^j6£#-tf&0> 
iSlC^D-OV (gal 1 oy 1) MStt577;0 
-3-*- ;i^©7J^*>^Ta ffittK^^^JKC 
i^DNACftf (T. Nakayama£ (199 
3) Biosci. Biotech. Bioche 
m. , 57_, 1 7 4- 1 7 6) , mn<DWStit (T. A 
riga?, (1 9 9 0) Agric. Biol. Che 
m. , JL4_, 2499-2504) . &{bW*fflfl&J*« 20 

(T. NakayamaS (1 9 9 3) Bioche 
m. Pharmacol. , 4 5 , 265-267) \Z 

f> 1 y 5? ^ -f£ffl & WT -5 £ £ #38^ 3 tlT V » -5 . 
[0 0 0 8] LfrU tftS^f+^SO?^*;^* 

b&5«WW«"b— *T?tt«#anTV»* (*|*.a\ 

F. H. Stich (1991) Mutat. Re 

s . , 2 5 9 , 3 0 7-3 2 4) . -?fct>%. i n v 

i t r oUKCtSt, 9v^J^7.*^>>7^— fl^ffl* 30 

**!9;ara&>*.oTI*#©<Eii (T^-frk-^-) It* 

[0 0 0 9] #7 1 *>1IIftWX©£XJ&£-&UC, 
i 0 B*«>4'9ft£lKV>Wir?£< ©A* lc*KSntt 

#JJHS*IT ££:*>©**, in v i t r olttfctan*. 

a ■?■© W^)©*JJ tbT©fPffl^^xXA©^*S 40 

>CtE, 3-*P^>tU=ie>©j;5IC. «»©{* 

mjWMi tUT©*iB*«»6n«i5K!&;0. teffl 
[0 0 10] 

S'tfK^5^*;U©«^SJ^ ; &f9fl!7i^^i«<^T 50 
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#*#S©H5&fcttD*M/Tr*&. -t©:#fttt, f£tt& 

^7^*;u©m^tr?»pis^-rs^©«};5ic«ssn 

«U«»0*»**HflV>*JfettT'** (Y. Yoshi 
ki6 (1995) Phytochemistry.j^ 
_9 , 225-229). 

[0 0 1 1] *S!l^fe»C«fc0> Stttt*55?*;i'©«* 
^tbTiSKft** (H t O,) ^V^IJFentonS 
J6Tr&j5t*hHn+->5i>*^ (HO-) IC, 

51 5 v 5 * & & £ £ nx v > s rit»©«*« t 

TftU83-tt\ 7* h>*til©3Sm«rSS^. 75*/-f 
KS14C6-C3-C6 tt*7i7-;« 

<£'&%3<Dmik-c4, o o oa^^^-stv^ns^, * 

5=->. 7>Ky7^>ftf, -€-©ft3*«ti£©C-3, - 
5. -7, £.fcB-m£%f.2tlZ>'<>-t?>m<DC- 
3' . -4' . -5' ffclC*tt2£SWU 

i£^.TK»'^*bfc (Y. Yoshiki5 (199 
5) Phytochemistry, 3 9 , 2 2 5-2 
2 9) . 

[0 0 12] *»ll#&ttJ:ft&©W5fe6«JBStt. S 

(Sisesi7^;px*^>5?^-) £*s&-eaett& 

^7 5 71, ^n>& (m&mm) tz novum 

gbfc. fix, cnewsfcitiott, 
;p©&***A# < maznrztztb-v&z, z. t &mvt> 
ft. 

[0 0 13] *«*#6»«K*<©*IE*S*ifctC. 

5, »tt«*7s?*;^*^>i?-ir-tt, mammas? 

«*5s?*;i/*fflar-BH«fPit«*k:a£bv»t)© 

sc:t3&*Tr#*a«a©j:5ft?¥*EfcttoTv»*t** 
[ooi4] ^ne©*^tc^oT, s«i7^ 
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[0 0 15] -t©*6*. Bfl»l*55?#JP©«*KlSlc 

[0 0 16] SC. 7* h>t©WJC*5ViT^COll^ 
« [P] =k [X] [Y] f (Z) 

tec. [x] tt^tta§53?#;p©w& [y] rag 

tttt*9^*;^*^>S?lr — OjRflE, f [Z] (Sffitt 
5S?*^*fflST*S«l©1*3ti«»©«ft, [P] ttffi 

ttm* 5 5^* izmmmt? «. a* © «t 5 1 

«tS^tl-2>7^ h>JStm©^. *5«fcrXk«7* h>£ 20 
ft (±£LTStt«*95'#;i';*;&^>5>lr-i:fSttHfc 

* 9 s?* # ^ > * - # s s »** s ft fcfiHt * 5 

[0 0 17] 

[«HBS«»r*fc«>©¥K] ±G&gif©tiHHfll&tt 

s?* jux # *c > +■ s was s nrcmtewtm ? 
^*»a-r*aw©»j&«»t ©a-&-a-**jM-r* - 1 

©&ft» ^tz^mkmy^tuv^tj^yv^-mw-m.-^ 
[ooi8] *»WttStt«*5s?*;wGa«*ic«n 

[0 0 19] Tl3.t>%, *%w\z, m&titmyVtDVT. 

2 «£U:©%K£^frT& d t if 
[0 0 2 0] #f£l9ite, ffi«K^7> ? *^X*^ 

±tf7$y& • ^ H»!j»6i«n« ia*fctt2t 
eiu©** z. 1 6»«i-r«stt«*55?* 

[0021] M<c*^Bg«, 
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±©*»tsfflv»*ct6**frs. »tt**5s^* 

[0 0 2 2] It*J8Ktt, 

s^-t. ^d>k«. ^D±-rKfS. Aa^is^j; 

±©*«S^*-r*£££«*£-r*ttfcl*JhiM. 
H»±JW, p a D«^?{bl»±*J» *«l»iL«, ?5«l»±ffl. ffl 

[0 0 2 3] HirSfc. iSH£**55?*;i/^ 
2 HK±©««*'&WT*«Mt**ffl M^t 

[0 0 2 4] SMs, *fls, SS^. tttt. f». tttlt 

eft 5 SSftitfittftllllol*!!©-^ i l/T» 

«sftT*o, -^©*sm> 

£ffilMM>a«BI!«S©?5*&£, tSB«a^-5?*t>fc 

w#Lfc#*«a*Lv> im« sat 

2©»&fiMr#fc»***i;aii-*. *f£9f«> cine. 

ofinx h-C*:ffl«H«*l£<r»*ft©^a*tittT*t>© 

[0 0 2 5] £flEC*VVTf£. iStttt*95?*;HC3ft« 
Sfcte^Sicag^ft-Sfiaiti:, #«P*©Afcjfii«??»»» 

£#»fc**«, «*^#±©*«Mfc£iB&ftfc» 

[0 0 2 6] £*©|ffKOTjia4>*0Mll0!>**. itlt 
B#*J:tf****lMt«K«3ft&l*. IS;ffitt*5J;tf 

L < tt^Stttt*©ttJlW»tt*» : F^#fls-&«i«*«jS 

ttft s jg k tt 9 5?* ;Mb s n * c# 

», ^/tn©^tf0, «QR)K«-««FlNa: 

;i/©****^e*-&v»tt«aisnT< ssjjc^v^t 
mvtwtm ? vt> ;u©fej*«»4s«6T«*»TrflB»WT?«* 

^Tfc, -C-©*j«3&»iE1!r«*i:ATf»ttUS&H:*j«a 
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[0 0 2 7] ffioT, ft&WLm7i?XM$, ^<D£.f&t 

\z?*-v<D5-tt*m\z-rz>. ^it), aj^-r&s-r 
<Do%iz^mmmi&T^mm^mfTVxn^. ^vx 

[oo2 8] \zY<D$mzm\ziiz>ts.t>\z. mmffi m 
ic< >->a'j>M#s) , jr« m\ztmjftm) , 
&>i>&fczmmm$i!& mzmmmikM) . m^m m 
\zmmmm) . (^icft^s) g 

mmizm^isx^zn&tiwmt^frn. &<<d®!&m 
&xwst>t>nx\^. ztctaMt (itsi^t;) ^teiimmz 
£z>£wmm&T, mL^wjft<DmM\z£z>®mmi j $> 
w®L<Dm%fcm. mwt7>*. j $>tm.m<Di&F%^ mm, 
j $>mm<DJF&\z&\,*xit, %itisj:ztmit3c>2>wzm& 20 
tviofcstt&oTin*. z.nztz&\,*xit, Rm 

&z>wzmftwm&mmisxm®*>nx&r), 

^m'&mmv-Kmm&tzVX^Z. 

[0029] ^h\&9\-<DW>®&z.xtmm*m\z}iz>tzt> 
thx<DM£mmizm*<Dmmmm$>z>wz$ii? 
««w, «v hmm. *mmm j $>mv>>m!e>mm\z&\,> 30 

[0030] ^^m^ns^mizL^u^^ 
mftm^ommizz&m&mmjvtDiZitfL. m&m 

mx$> 0 m&3&mx<D%tmtnm& ^zf^m iz&mznz 
mm^momwz^-ox, \i^^>uEmm^.^-k 40 

[0031] m.m.*:M\ztz>ts.t>\*. mm&myvtDv 
[oo3 2] z.n*><Dm<Dm&y mumm? 50 
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vtztf$fe&&m7vti)i<&m5-i<tc®^z\m£\z& 
\>x±2<igm-2ti. mm&iuzimxm&&&)\zm± 

[0033] m&&m?>?fj)i'tf#'*-z?mtiQizM5-L 

&J:Z*»l&&&MXiZmE:\zffi±&2>W-it0tffl-r2> z\ t 

\zmm\ztz*). *mmiz£z>mvmm7z;z}m£:jjm 
is o«t ne £ $ fc-a-fcada&anMi t & s . 

[0 0 3 4] *58»CJ:*aiS«*J:^flHttt*5^* 

m&mmx& o fc«ffl**t*v> c t k*^< mm&*& 

& t^ofc^-< (Dwumtfmmaimx&z,. 
[0035] *&w\z£%igimm7>?*)m3kj3tik 

tf'j>tz\,*tztr>. mm^ttmkmm<7>£? turns nzmu 

[0 0 3 6] 

imwonmomm ^m\z^xmm<Dinmtts.^> 
+->7^;p (ho-) . mmt*m (h,o.) . -a 

(HOO-) , ^-t^^y^tlJV (LOO-) , 7" 

[0037] frmmKi$^xm^*>nz>mtii&m7i?ti 

T 7 5>* ^> ^ >> f -fp^ * & V» «fet^{t;fPffl 

&>T\z&f&ft\z-o^xmwr 

[0 0 3 8] (l) *7 : -+>«^ < i;nt- ; e-*a?>©g|»fi£ 
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#)4><C*3^-5 7 5AV-;P (F 1 a v a n o 1 ) SK^E 

[0 0 3 9] y/^*5pHI[«)©4»T?t>*OSlKl#a*«fc 
^SttTfeO (ifi5KT« 1 0 ~ 1 5 , «fK3K*5 l 

rf, ?a6, #U (Kftav* 

7±>*ir (mttoM) . ^-f*tf <**) > ir-ffc (ft 10 

[0 0 4 0] #^*>«lt£tt3ft«W&j5K#W;. 

& a>\ ViTti icis v>T 5 v 5 * JW* tj ^ > -v — f^ffl a& 
[oo4i] X7-*ym<Dfo*5mx'Bmmmmf&v 

ft)H-k?m (gallic acid) fci'tfU— 
[0 0 4 2] lJj-*>m&£Tf*:tlti<DMmfcft<D^T 

[0043] (2) ?>=.> • i$vy^;—)im%>&T}- 

*n*><DmMft : *>=.>m\*. 

14^ >X> (hydrolysable tanni 

n) £t6'£M?>~ > (condensed tann 30 

i n) £fc*giJ3n*. 

[0 0 44] Jn*#*tt^>=>tt» Jn**H*fcJ:D« 
>-> («l^trS*^ffi^X7^^S^5«^fjg 

; 5 0~7 0%^-) , (Mf8t7n 
D^;p-»*<|g^-Lfc->^-;P ; 1 ~2 

* s v » tttftttfliff ffl ***bjsk»t? it B ^ nx v % s . 

[0 0 4 5] ifi|-e-S!^>X>«, 77A">-3-t-JP 40 

~sh-#t) ufc *aTrwt*3iH»e^r «*k 
[0046] ■tfvyxs-jim&JiZfi'znz 

* ^ > v 1 * — tC-S-g- £ tl -5 . 

[0 0 4 7] (3) 7>bis7—>m&£Zf J tn*><Z>m 50 
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m&ft : 7>hy7r>lli C, - C, -C,#*A»6 
7£-g>7> b->7X^> (7 5t'JWft^1l!l) €7y«J 
a> (#:*Rj&#) tb, £*u::«*©»SI <±k, ^ 
tf^h-X, 7 7t7-X) b&E 

[0 0 4 8] 7yj3>oa«i:J:D, ->TXi7>gB!» 
# (y7^>, yy-X i7 U+)->x5 >ftl) . 
-fXS»E*#: (t"^x>. h7-», ^'J75> 
tt) , ^?;i/rfxv^>iE«#: (^7^^fx>, 7?1iv 

[0 0 4 9] 7zS%)l<7sl]<<>V*-i?m&Z>WZin.Wt 

iwm (DH^f&ftx-mmz nx v> 

[0 0 5 0] T>h->TX>S*3cfc^-€-n?»©M»^ 

©wrnfca*, *%^©fi§tt^7^;^*^>-^^ 
[0051] (4) 77*;-f h*fs^«t^n?.©iia 

^:77^y-f h'SIl C, -C, -C, 
[0 0 5 2] 75*>S 0P^U>v 7hV-> 

7 9/sy>^ (^x^u>7>, tu>y->, ->hn^ 

[0 0 5 3] ?J?**X*'C>^1r- f^M^-SV^ifeim 
[0 0 5 4] 77^-f K«*5<klX^n?.©l8^73-© 

v^-rnfe^ *^©gttK^9^*;^^^>> f ^- 

[0 0 5 5] (5) -9-*x>^*5J:0:-^ne,©il*fi£ 

i)- : -y-7i?x>««, ^<©«^-, hy^y-f H** 

mfD-f KS©7J"J3> (tJ-#yx» ^e.^:^ 

[0056] hVTfr'W'f h*^-y-#x>«, «#)ir/2: 

<»^b, *jfii*^M ^^©-y- 
*X>At^©^ltM-r^>. *ST«^-fX, 7X^r, -f 

T«+^3^7 («) . («*) . (t^ 

A^fH:«) , feftr-g-Stl^fe©*^ 

[0 0 5 7] x^n-f H^-y-^x>tt, n>j^ (2 4 0 
14, 0 0 0i) , ■Y-TV-f ^ (1 0^6 5 OS) » 
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3-*s/\if4mi?*9V7>m (4oi) o««ic*<*« 
fc©a*#v>. ;in *>©*!% ©?■?>. fca-cra^jEH"*, 

<t* n§ ©a* J: < » e,nTi^. 

[0 0 5 8] ^i^PX^^i^-fejB&SWain^ 10 

[0 0 5 9] •v-tf—>m&&zf j zn*><Dmmi£ft<D\,*-r 
[0060] *&m\z&\,*Tm^*>nz>. tsimmyi? 

»> a^«jtcj£<#ffirs. ^ti^o^it jh 20 

y^)lXtl^<>y^-tm^^Z\HZ^X. y'J 

[0 0 6 1] (1) ^n>II(uronic aci 
d s) *i^n&©Hlj*» : *P>&te, STntt* 

D-if)^a>m. D-^}y^yo>m, D-V 

>^a>^. l— rxp>^t**^^^ft-r-5ft* 30 

[0 0 6 2] SIC, ;iftS>©&$l (-Na, — K, -C 

A) , 75Hffi (-NH, D -£OW;7 P >K 

75 H) , y? h>& (1, • h>, 6, 

• ?#b>* 1, 4-6, 3->^^h>& 
£:09*.«. D-mD;7i?h» » fgttSI (#I;L 
«, D-^;Un*m, d - 4010*8*7 l-^ 

y^p>& (BM£*y^». ntt^m : mz.\t. 19 40 

>&©#&j5£#T£5#y-D-#7:i7yp>&. 

ft £&mm(D}£rfLft-Z L-Wn>Si:D-Y>^D 

[0063] <?n>mm&J:zt j e:tiiz><Dmmf&.ftw~r 

[0 0 6 4] (2)^ut<F| (uronides) 
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[0 0 6 5] ^l^ft57^ij3>tt5Wa 

[0066] r>Dt-f \ t mj3&zf j tne>a>mmtfift<z>^ 
■mt>^ m&mmyi?*)i>xx'<> : y*-frt>g;nm. 

[0 0 6 7] (3) A3#ti (mu c o p o 1 y s a 
cchar ides) *J;^tl5©ll^7> : 

na, #, msm. skw. mm, 

> (N-T"fe5 1 ;i'-D-y;Pn-9-5>*fe«N- 

[0 0 6 8] ■7D>K^»tt51 1 bjlMm&A3 
bT>»WP>K (D-y^i7P>K+N-7-fe 

^;v-D-^;i/p-y-5» . 3>Hn-ff>iw (d- 

^P^P^ + N-T-fe^^-D-^^^ h-y-3» . 
^;PV^>BSK (L -•YXP>SE+N-T-fe^;U-D- 

^5^7 mj-s» , s\rty>m& (D-tf)u?u>m.+ 
(d - tnvtr p >K+ n - T-fe^;w- d - pjia-y-s. > 

t L — f XP >K + N - T±^)V - D - if)l<a-* 5 >© 
[0 0 6 9] »«4#«f K*»t*A3^t»tt, matim 

t a p ^ y ^mu a \z a •? rc y fe-r -a . 

[0 0 7 0] 9n>ttfc«j5j»£T*A3*ttFStt5J;tf 

^ > ir f> &w m $ nfcSttK^ y vtj ;u*5as-r 

[0 0 7 1] (4) 7 5/'K-^fh , iliMtf J E-n5. 

Sf^I^75yS2 3I> *3j;^-?-ne>€-^fi£-a-r 



( 9 ) 

15 

&m®!&T5.y&, $itt)i-^>, ->h;py>, r- 

# t Lt©i« v>«ag# cm e> 7 s y tt \z& ^xmm^ n 

[0072] fsn.^my~yt)jix^^>^^—^^n 
7$;t, >ftt- 7;k&ytt©#w»pHin 

T% iS§&frfc^©l6JW*ji.&nfcj&»o)fc£d:j&»&. 7 

ic «t •? xmis. z>wm.e>&mz& * 0 b& v^jl s n 

[0 0 7 3] £©#jI«#*jfifca#-rStt«H:. 2~ 

c»i#pitg<!:^.^ns. *&«naT5y«©aiHtsc# 

[0 0 7 4] 75/8! • ^T^H^fcJcZWie.©!!* 

jsa-©vvrn*>j&«, etttt*93?*;p^*' , «>5?^— j8» 30 
^*^^©^^jc-a#$n-5. 

[0 0 7 5] ±ffi©«tt^^7> f *;l'X*^>v'^-^ 

©#•©*-& tli^Tfc. 1, 0 0 0fg£U: (7* h>7£ 
RkltTrtkISs/ 1 o g kffi-eftg-f 5<h 3£U:©2) 
*>©S»*fe*»S-a-*Cli:*«» #«9Ifc43V»TpJIJBTr* 40 

[0 0 7 6] **WfcJ:**ffi©iafiKia*:oT«t, * 

^^^^^^■v-^ss^SEsnfcStttt*^^* 
tins 1 a*fe«2aj^±©%Ma:^a-&-a-T^< v»t> 
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s i«sfctt2««±©ttK©vvrnjfc— #sfctt3sc& 

£»2fcUTiftfE©M#5£ [P] =k [X] [Y] f 
(Z) £»JSS-e-**>©4:U;fc:, V>fctf>«ffl&#££J: 

[0077] #»9rcm>&ft*fiHSSt*5s?;&;i';*;& 

i^75/8 • Ki^ Elfins 1 IS fctt 2 a 

jw±©%k, £«fctfcn&©if&*-&*r8-covvr«, & 

©t»*6. an»PJM»»K:*i;'ra«ns"b©T?*o. 
* ^ > — f^ffl{set^i*©^:/h ssift-r-s *> ©t- * -a 

[0 0 7 8] £43, StBfcftSlfcLT— «K»6nTV»-6 

ssaw^t^tbx^^Tfe, ^*h>©«tm«^ 
#snr, '^x^is.<t%mt^m^^mz-ry* 

[0 0 7 9] 

^75/S • KS:d^i«ni. 1 IS fc« 2 itt 

[0080] ^n&, *&m<D®.fc®&&xfim&mm7 

ig*iffflJig7it*©*#^T©^SS{ig?SltljlC*JVi 
TflH£Bl3H53?*;i<©W^fcJ:D»e*nSV»ttfl:W^ 
hb^.^*^i:#a»#©^fe-&v^ieJc#tc, ±fc 

•nr. 1**. mi, «flp&ffc*v» 

©a**fls-^Sit«T©ifr±««*a> e nt ^zftmzm 

[0 0 8 1] ft^T, *A. E^E^fflffl, 15^ 

a^ffi. sits. 

[0 0 8 2] SJC. *5MSO*ffltt*«*#*n^t< * 
OV^T, *3A*©«*cn&£*fc*tt*i«ffi»©+j&> 
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[0 0 8 3] <tas«FTr*n«, »«©»« 

p d d ©p^S^ 0 8 "6 fa±* «fc A 43 w- £ 

IC, #4fifflTt5. ft»»»TJ4, filMISaiDGK^ 
[0 0 8 4] **ft*n««JHT?Sirr.6£z:3©BE* io 

©■5-SE*fiK43V»Ttt, Stttt*55?#Jl'©H*KJ: 

[0085] &±<Dmf3.msw\z<b. *&m<Dmmi* 

ttamSMKRg5£2:n&fc©T?fc}:ft^„ 30 
[0 0 8 6] 

wr*a»» *»«ttJin6©iiit«9K:J:-3Tftr5»fta 
[0087] &mmmw~rn\z&\,*T i b> «t 

[0 0 8 8] 1. US. : 

(1) ffitttt*5S?;&^ (d^TttH.O.) • • - «e 
^©*§2S««0. 0 1~2 0mM 

(2) l£&Wim7i?%)VX%'<.>-?*- 40 

(-) -xtf^fn^^*» • • • m^m<onm&\t 

0. 0 1~2 OmM 

(3) ffitti$5-^M*^>vt-)!i^S(tISn 

fcSttft*55?*;i/*«ia-r*!W!i©4*«*» (u^t 
ttT^yrn^ *«) • • • mfem<D&mm.te 0 . 01 

~2 OmM 
[0 0 8 9] 2. pH : 

(1) pH2. 6O5 0mM^I>K-HCl 

IHftt (5 0X^^/-JI^*) 50 
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(2) PH7. 0©2 5mM'J>flf« (5 

o%^^y-;^#) 

(3) 7;i/#'Jtt«, pH9. 0©2 5mM Na.B, 

o,-hc iiH*« (5 oss^y-^-g-W) 

W^ftfe, (-) -Xtf^D*T"+> (tAT> TEG 

JMW , £fciiFfl¥tt£«f®Sia (tPT-9-^XO. 2 25 
?n» UT«3t©«f*ftA*iSA»aS!«*»56Ui«« 
©ilfBttfcBtffiLfc. 

[0 0 9 0] 3. iSg : Vi-fn©«-&fc, SiS (2 3*C 
T?-J£©»3f) KTMebfc. 

[0 0 9 1] 4. 7^h>g»flEP©«j^a :ga:S^ 
«B6»6«»*3t-r**©J:'5lc*fcasn*7* h>£> 

(«JtifiI (80 CLD-iioi) £fflv>ra!i 

Stbfc. Z.O)mm\Z, &UiS>y° (Wa t e r stt 
5 1 05!) tv-r^a-f >v^x^^— (Wa t e r s 
tt U6KI) £&i^LT, 7D- fe^TrffittKSi^ 

;w*«a-r*a«©4«6riE» d?o>ta, ^ot-fH 
5iiifca2iPi±otii) £2S£--e-u#, 

>£fctHte> ^-n#*ifcS3 0 0~6 5 0 nm©/£V>iefflT 
[0 0 9 2] 

5!lS-rsafiJ©^fiJc^i LT7 5 /&£!© 3 <r^£ & 

[0 0 9 3] 75/SS (#ICL-gD ^Uv>, 
>, Xl/t->, ^^->. v-Xt^'T >- 71^7 

[0094] i6ii©75 7ign nn^^o 

h>«!ffl*i«(ISnft*o&. EGC 



19 



[00 9 5] pH2. 6, 7. 0 . 9. OS-* 

av»rm?t». &pH-e3ft-3fi (fiti og kit) © 
cocii^, et±tt*93?*;u. st 

H.O, (IStt»*9J?jl)AlX) , BGC (««I1Y) . 
(M"*a"' counts . pH 2.6. 7.0 *&tt 9.0. ISC) : 
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[0 0 9 6] 

Ml] 



ffi £ 


it 


log k 


It <k ci 7 


X 


1 Y 


Z 


pH2. 6 


PH7. 0 


P H9. 0 


HaO, 


I EGC 


flTU t/> 


3.8 1 


2.8 1 


3. 24 




| EGC 




2.9 9 


2.8 7 


3.4 6 


HaO* 


> EGC 


O-f i/* 


3. 2 0 


3. 2 0 


3. 6 6 


H *0 * 


f a c\ 

I C \J \jr 




3. 1 7 


"4 1ft 

3 . Id 




H*O t 


\ EGC 




' 3,14 


3.15 


3. 8 3 


HaO* 


1 EGC 




3. 0 7 


3. 10 


3.5 7 


HaOa 


EGC 




3 . 14 


3. 18 


3.6 5 


HaOa 


EGC 




3! 1 8 


3 . IB 


3.5 5 


HaO* 


EGC 




2. 69 


3. 6 3 


3.4 9 


H 3 O a 


EGC 




3.0 4 


3.3 1 


3.6 0 


HaO, 


EGC 




3.10 


3.2 0 


3.6 5 


H.O. 


BGC 




3.2 0 


3.4 6 




H*O a 


BGC 


r 


3.3 8 


3.4 0 




HaOa 


EGC 




3. 20 


3.2 5 


3.4 8 


H.Oa 


EGC 




3.3 2 


3.3 1 


3.7 5 


HaOa 


BGC 




2.9 2 


3. 09 


3.4 8 


HaOa 






VW 


VW 


VW 


HaO, 






vw 


VW 


VW 


HaOa 






VW 


VW 


vw 


HaO, 






vw 


VW 


vw 


HaOa 






vw 


VW 


vw 


HaO, 






vw 


VW 


vw 


H.Oa i 






vw 


VW 


vw 


HaOa 






vw 


vw 


vw 


HaOa 






vw 


vw 


vw 


HaO* 






vw 


vw 


vw 


HaOa 






vw 


vw 


vw 


HaO, 






vw 


vw 




HaOa 






vw 


vw 




H,Oa 






vw 


vw 


vw 


HaOa 






vw 


vw 


vw 


H,Oa 






vw 


vw 


vw 



(Kot Detected / 0~K«0 ) -J". 
<* *> 8CC : (-)-xeifn*^*>. 



[0 0 9 7] 

[HliM2] H.O, (ffittfi$7i?*;W , EGC (ffi 
(ffitt 7 Vtl )IX tl * > 'J + - *> S S USES tlfcffi 

ftsffl^* Kfcwr, Kit. ^tt. 7;u*utt&p 

HT©7* h>5£§5:k£. fUSfll 1 t ra«fcbTWJ£L 

[0098] mm (*i:d-d «. 50 



[0 0 9 9] tf14«St?*-5^n-x^J;rJC->i-^n 

nr. gtttt*5s>;&jkx;&^>5?+-fpjHttB«>&n 
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[0 10 0] m&m (<5n>&t*>^o) is-fczWE-oSI 
f$.ft<D2h. H, O, ^4TTOE G C <!: ©»^ti-T«, 7 
b^&frofc. bjfl»bfcj&*&» 3^*m^-e-«>i:7^ h 

[0 10 1] *2IC, pH2. 6, 7. 0> 9. 0 3-* 

tftoHadE»v»fmrt, SpHT3#fi (fib i o 
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gkf) ©JSVMISjfcbifc. 

[0 10 2] Z.<DZ.iifr*>* jgttBfc*55?*;k 7514^ 

bTii-siigje»e.nfc. 

10 [0 10 3] 
[*2] 



H*0, (fStt«JR5 !>AAiX) . EGC (ttMCSY) . 
{M" 1 *- 1 counti . pH 2.6, 7.0 *fe« 9.0. 2KJ> : 







log k 




X 


Y 


Z 


PH2. 6 


pH7. 0 


p H9 . 0 


H*Oa 


EGC 




3.2 1 


3. 3 2 


3.4 2 


HiOi 


EGC 




3. 15 


2.9 7 


3.2 5 


H,O a 


EGC 




3. 20 


3.0 9 


3.3 2 


HaO. 


EGC 


? a y 9 * h > 


3. 1 S 


2.9 9 


3.2 5 


H*O a 


EGC 




ND 


ND 


ND 




EGC 




ND 


NO 


ND 








VW 


VW 


VW 


H,O a 






vw 


VW 


VW 


HaO, 






VW 


vw 


VW 


H 9 O s 






vw 


vw 


vw 


H 2 O a 






ND 


ND 


ND 


HaOa 






ND 


ND 


ND 



»«K VW»7* h>ar*^«H (Terr Weak /lo* k . NDttftffiSnr 

(Bot Detected /O^affO) 
<ft #> EGC : (-)-^tr^D*^*>. 



(sDint.ci. 6 mmz^ jriHmmm^ F i 

A 6 1 K 38/00 A 6 1 K 45/06 

45/06 B 0 1 J 20/22 Z 

B 0 1 J 20/22 C 0 9 K 3/00 S 

C 0 9 K 3/00 A 6 1 K 37/02 



